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© The present invention relates to reduction of 
temperatures in various portions of an electric motor 
and improvement of duration of vibration damping 
effect of a rubber vibration isolator (7). As shown in 
Fig. 1, vent holes (6a, 7a) are provided in a bracket 
(6) and the rubber vibration isolators (7). A vent 
passage (8) is provided at opposing surface of the 
rubber vibration isolator, which vent passage con- 
sists of a space along which air can flow. A heat 
resistance life of the electric motor is prolonged and 
a duration of vibration damping effect of the rubber 
vibration isolator is improved. 



FIG. I 




D. 

LU 



1 



EP 0 633 647 A1 



2 



FIELD OF THE INVENTION AND RELATED ART 
STATEMENT 

The present invention relates to an electric 
motor, and more particularly to an electric motor in 
which vent holes are provided in a bracket and a 
rubber vibration isolator, so that the temperatures 
at various portions of the electric motor, such as 
motor coils and bearing portions, are reduced, and 
the temperatures of the rubber vibration isolators 
are reduced to suppress thermal hardening of the 
rubber, thereby improving the duration of the vibra- 
tion transmission prevention effect in the electric 
motor. 

The upper limits of the temperature rise in 
various portions of an electric motor are prescribed 
with regulations, and it is required to suppress a 
thermal hardening of the rubber vibration isolator 
so that a durability of vibration transmission pre- 
vention effect in the electric motor is kept. There- 
fore, it is required to further reduce the tempera- 
ture. 

The countermeasures are disclosed in Japa- 
nese Patent Laid-open Publication Nos. 63-99739 
and 2-142337. 

Namely, Japanese Patent Laid-open Publica- 
tion No. 63-99739 discloses that two types of win- 
dows, one for suction and the other for discharge, 
are provided in an end bracket so as to reduce the 
temperature of the bearing portion. It can be con- 
sidered that the temperature reduction in the bear- 
ing portion causes to reduce a thermal transmis- 
sion to the rubber vibration isolator. However, Japa- 
nese Patent Laid-open Publication No. 63-99739 
does not refer to such effect. Japanese Patent 
Laid-open Publication No. 2-142337 discloses that 
a bracket is so disposed that a side surface of the 
bracket is not in contact with a side surface of the 
rubber vibration isolator opposing the bracket side 
surface, but does not refer to the durability of 
vibration isolation effect and the temperature reduc- 
tion. 

Thus, no proposals has been made as to coun- 
ter-measures for reducing temperatures at various 
portions of an electric motor and for improving a 
durability of vibration damping effect by means of 
suppressing thermal hardening of the rubber vibra- 
tion isolator. 

OBJECT AND SUMMARY OF THE INVENTION 

The problems are remain unsolved by the prior 
arts, such as the reduction of temperatures in var- 
ious portions of an electric motor and the improve- 
ment in durability of vibration damping effect by 
means of suppressing thermal hardening of the 
rubber vibration isolator. Accordingly, an object of 
the present invention is to solve these problems. 



In order to solve the above-described prob- 
lems, according to the present invention, vent holes 
are formed in a side surface of each bracket of an 
electric motor and in a surface of rubber vibration 

5 isolator opposing the bracket side surface, so that 
heat generated in the electric motor is carried away 
outside of the electric motor through these vent 
holes, thereby reducing temperatures at various 
portions of the electric motor, as well as the tem- 

w perature of the rubber vibration isolator. 

Since the temperature outside of the electric 
motor is lower than that inside of the electric motor, 
a convection of air is so formed that the heat is 
carried away from the inside of the electric motor 

75 to the outside of the electric motor through the vent 
holes formed in the brackets and the rubber vibra- 
tion isolators. 

According this, temperatures in the coils, the 
bearing portions and the rubber vibration isolators 

20 are reduced. Further, the surface area of each 
rubber vibration isolator is increased as a result of 
formation of the vent holes in the rubber vibration 
isolator. This means that the heat dissipation area 
is increased. The heat transmitted to the rubber 

25 vibration isolator can be readily dissipated, thereby 
greatly contributing to further reduction in the tem- 
perature. 

Apart from this, rubber is generally hardened 
when heated. The hardened rubber deteriorates a 

30 vibration damping effect. Therefore, as describe 
above, the hardening due to heating is suppressed 
by means of reduction in the temperature of the 
rubber vibration isolator, thereby offering prolonged 
duration of the vibration damping effect of the 

35 electric motor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partial sectional side view of an 
40 embodiment of the present invention, 

Fig. 2 is a front view of an embodiment of the 
present invention, 

Fig. 3 is a fragmentary enlarged sectional view 
of the embodiment of the present invention, and 
45 Fig. 4 is a fragmentary enlarged sectional view 
of another embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 

50 

The embodiments of the present invention will 
be described with reference to the drawings. 

Fig. 1 is a partial sectional side view of a resin 
molded electric motor having rubber vibration isola- 
55 tors, Fig. 2 is a front view of the electric motor, and 
Figs. 3 and 4 are fragmentary enlarged sectional 
view of bearing portions. 
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A stator 1 in which an enameled wire is wound 
around a stator core is integrally molded with a 
resin molding 2. The resin mold 2 forms an outer 
frame. 

A shaft 4 fixedly carries a rotor 3 and is sup- 
ported by bearings 5 which are rotatably held by 
brackets 6. A rubber vibration isolator 7 is provided 
on an outer periphery of a portion of each bracket 
6, which supports the bearing 5. The rubber vibra- 
tion isolator 7 provides a vibration damping effect 
to prevent the transmission of vibration generated 
from the motor. 

Vent holes 6a and 7a are formed in the brack- 
ets 6 and the rubber vibration isolators 7 so as to 
extend from their opposing surfaces to the opposite 
surfaces thereof. Further, a vent passage 8 is pro- 
vided between the bracket 6 and the opposing 
surface of the rubber vibration isolator 7, which 
consists of an annular space formed in the rubber 
vibration isolator 7 to allow air to flow therethrough. 

Heat generated in the stator 1 is transmitted to 
the resin mold 2 and to the brackets 6, the rubber 
vibration isolators 7, the rotor 3 and the shaft 4. 

The heat transmitted from the stator 1 is dis- 
sipated to the air, but the heat which could not be 
dissipated raises temperatures at various portions 
of the electric motor. 

Since the temperature around the electric mo- 
tor is lower than that in the electric motor, an air 
convection is generated in which air is drawn out of 
the electric motor through the vent holes 6a and 7a 
formed in the bracket 6 and the rubber vibration 
isolators 7, so that the interior temperature in the 
electric motor can be reduced, thereby lowering 
temperatures of the coils and the bearings 5 of the 
electric motor. 

The reduction in the temperature of the coils of 
the electric motor causes a reduction in the tem- 
perature of the brackets 6 which are in contact with 
the resin mold 2 as well as a reduction in the 
temperature of the rubber vibration isolators 7 
which are mounted around the portions of the 
brackets 6 which support the bearings 5. 

The surface area of each rubber vibration isola- 
tor 7 is increased as a result of formation of the 
vent holes 7a in the rubber vibration isolator 7. This 
means that the heat dissipation area is increased. 
The heat transmitted to the rubber vibration isolator 
7 can be readily dissipated, thereby greatly contri- 
buting to further reduction in the temperature. 

Apart from this, rubber is generally hardened 
when heated. The hardened rubber deteriorates a 
vibration damping effect. In the embodiment of the 
present invention, the hardening due to heating is 
suppressed by means of reduction in the tempera- 
ture of the rubber vibration isolator 7, thereby offer- 
ing prolonged duration of the vibration damping 
effect of the electric motor. 



Regarding the positional relationship between 
the vent holes 6a in the bracket 6 and the vent 
holes 7a in the rubber vibration isolator 7, an air 
communication therebetween is facilitated when 

5 these vent holes 6a and 7a are aligned as shown in 
Fig. 3. The heat discharge from the interior of the 
electric motor to the exterior of the electric motor is 
impaired when the vent holes 6a of the bracket 6 
and the vent holes 7a of the rubber vibration isola- 

w tor 7 are disaligned as shown in Figs. 2 and 4. 
However, the vent passage 8 consisting of an an- 
nular space along which air can flow is provided in 
the surface of the rubber vibration isolator 7 facing 
the bracket 6. Accordingly, the heat in the electric 

is motor can be discharged outside of electric motor 
from the vent holes 7a through the vent passage 8 
in the rubber vibration isolator 7 and the vent holes 
6a of the bracket 6. By virtue of provision of the 
vent passage 8, reduction in the temperature can 

20 be readily attained without paying specific attention 
to positioning between the vent holes 6a of the 
bracket 6 and the vent holes 7a of the rubber 
vibration isolator 7 in the assembling thereof. 

As described above, the reduction in the tem- 

25 perature at various portions of the electric motor 
and the improvement of duration of vibration damp- 
ing effect of the rubber vibration isolator can be 
obtained without paying specific attention in the 
assembling operation. 

30 As described above, according to the present 
invention, the reduction in the temperature at var- 
ious portions of the electric motor prolongs a heat 
resistance life of the electric motor itself and im- 
proves the duration of vibration damping effect of 

as the rubber vibration isolator, thereby improving a 
reliability thereof. In addition, the above-mentioned 
effects can be obtained without paying specific 
attention to the positioning between the vent holes 
in the bracket and the rubber vibration isolator. 

40 Therefore, a great advantages can be obtained in 
economy and in quality. 

Claims 

45 1. An resin molded electric motor with rubber 
vibration isolators (7) each provided on an out- 
er periphery of a bearing holding portion of the 
respective brackets (6), characterized in that 
vent holes (6a, 7a) are formed in said bracket 

50 and said rubber vibration isolator, and said 

vent holes extend from an opposing surface of 
said bracket towards the opposite surface 
thereof so as to penetrate said bracket and 
extend from an opposing surface of said rub- 

55 ber vibration isolator towards the opposite sur- 
face thereof so as to penetrate said rubber 
vibration isolator. 
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2. An resin molded electric motor with rubber 
vibration isolators according to Claim 1, 
wherein a vent passage (8) is proved between 
the opposing surfaces of said bracket and said 
rubber vibration isolator, and said vent passage 5 
consists of a space along which air can flow. 
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FIG. 3 




FIG. 4 
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